The Copenhagen interpretation is the most authorized interpretation of quantum mechanics, but there are a number of ideas that are associated with the Copenhagen interpretation. It is certain that this fact is not necessarily desirable. Thus, we propose a new interpretation of measurement theory, which is the linguistic aspect (or, the mathematical generalization) of quantum mechanics. Although this interpretation is superficially similar to a part of so-called Copenhagen interpretation, we show that it has a merit to be applicable to both quantum and classical systems. For example, we say that Bell's inequality is broken even in classical systems.
Introduction
It is well known (cf. [1] ) that quantum mechanics is formulated in an operator algebra (i.e., an operator algebra composed of all bounded linear operators on a Hilbert space H with the norm Also, the Copenhagen interpretation due to N. Bohr (et al.) is characterized as the guide to the usage of quantum mechanics (A). Although quantum mechanics (A) with the Copenhagen interpretation is generally accepted as one of the most trustworthy theories in science, it should be noted that there is no definitive statement of the Copenhagen interpretation, that is, there are a number of ideas that are associated with the Copenhagen interpretation. We do not think that this fact is desirable.
Measurement theory (mentioned in Section 2 later or refs. [2] [3] [4] [5] [6] ) is, by an analogy of the (A), constructed as the mathematical theory formulated in a certain C * -algebra A (i.e., a norm closed subalgebra in , cf. [7] ) as follows: That is, this theory covers several conventional system theories (i.e., statistics, dynamical system theory, quantum system theory).
The purpose of this paper is to propose an interpretation of measurement theory (B). Since the (C) says that this interpretation should be common in classical and quantum measurement theories, it is also regarded as a new interpretation of quantum mechanics.
Measurement Theory
Now we shall explain the measurement theory (B). Let be a -algebra, and let be the dual Banach space of . That is,
is a continuous linear functional on , and the norm 
I , where 0 and I is the 0-element and the identity in  respectively. c): for any finite decomposition   of 1 2 , , , , , [5] ). However, our interest in this paper is not mathematics but the interpretation of measurement theory. Thus, all arguments will be discussed under the above finite additivity (i.e., 1) and 2)).
With any system S, a -algebra 
. Also, the measurement of the observable for  O the system S with the state  is denoted by
). An observer can obtain a measured value x X  by the measurement
The Rule 1 presented below is a kind of mathematical generalization of Born's probabilistic interpretation of quantum mechanics (A). And thus, it is a statement without reality.
.
Rule 1 [Measurement]
The probability that a meas-
Remark 2 Again note that Rule 1 is a statement without reality (i.e., a kind of incantation or spell). Thus, it is unnecessary (or precisely speaking, impossible) to answer the question: "What is measurement (or, system, state, observable, probability, etc.)?" However, surprisingly, as seen in [2] [3] [4] [5] [6] or Section 4 later, man's linguistic competence enables us to use Rule 1. This is essential to our approach to the interpretation of quantum mechanics.
Next, we explain Rule 2 in (B 
An Interpretation of Measurement Theory
The measurement theory (B) asserts "Describe any ordinary phenomenon according to Rules 1 and 2". Still, most readers may be perplexed how to use Rules 1 and 2 since there are various usages. Thus, the following problem is significant. (D) How should Rules 1 and 2 be used? Note that reality is not reliable since Rules 1 and 2 are statements without reality. Thus, we want to define the new interpretation such that (E) the new interpretation is a guide to the most useful (or, powerful, "Occam's razor"-like) usage of Rules 1 and 2. Now we can present our main assertion in this paper as follows: (F) The new interpretation defined in the (E) is characterized as the following (F 1 ) -(F 3 ). Here, (F 1 ) Consider the dualism composed of "observer" and "system (= measuring object)". (F 2 ) Only one measurement is permitted. And thus, the state after a measurement is meaningless since it can not be measured any longer. (F 3 ) The causality should be assumed only in the side of system, however, a state never moves. Thus, the Heisenberg picture should be adopted. Also, the observer does not have the space-time. Thus, the question: "When and where is a measured value obtained?" is meaningless, and so on.
The above may be rather similar to a certain part of so called Copenhagen interpretation. However, note that we do not assume "the state after a measurement (= wavefunction collapse)" and "the Schrödinger picture", which are often investigated in so-called Copenhagen interpretation.
Also, some may consider that the above proposal (F) is too optimistic, since the following question is not yet answered: (G) Does the most useful usage of Rules 1 and 2 exist?
Or, is it determined uniquely? However, we may be allowed to be optimistic until another most useful usage (or, a powerful rival candidate) will be discovered. In other words, we expect the readers to read the overwhelming predominance of the (F) in the following section or refs. [2] [3] [4] [5] [6] .
Examples and Remarks
What we want to assert in this paper is only the (F). Thus, it is desirable that the each one reader verifies the superiority of the (F) in our papers [2] [3] [4] [5] [6] . However, in this section we take up some simple examples, which promote the readers' understanding of the (F). Note, for completeness, that all examples are consequences of measurement theory with the interpretation (F).
Example 1 [Parallel measurement, the law of large numbers] For each , consider a measurement
However, the interpretation (F 2 ) says that only one measurement is permitted. Thus, we consider the spatial tensor -algebra
and consider the product space
and the product field =1 k , which is defined by the smallest field that contains a family
which is also denoted by . Consider a particular case such that, ,
 be a measured value by the parallel measurement . Then, using Rule 1, we see the law of large numbers, that is, for sufficiently large K,
holds (cf. [2, 4] ), where A is the the number of elements of the set A. This is, of course, most fundamental in science. Also, this is the reason that the term "probability" is used in Rule 1.
Notation 1
It is natural to consider that a measurement is usually
taken in order to know the state  . Thus, when we want to emphasize that we do not know the state ,    is given by the following conditional probability:
if it exists. Here, note that the 0  is not the state after the measurement
This (I), which also includes quantum cases, is most fundamental in statistics, and thus, we believe (cf. [2] [3] [4] [5] [6] 
However, since the (F 2 ) says that only one measurement is permitted, the
should be reconsidered in what follows. Under the commutativity condition such that
we can define the simultaneous observable
Then, the above
is, under the commutativity condition (4), represented by the simultaneous measurement
Remark 5 [The relation between (H) and (I)] Consider the (I) in the classical cases, i.e.,
. And assume the simultaneous observable 1 2
Then, putting 0 0 =    (i.e., the point measure at 0  ), we see that  may be regarded as something represented by the term such as "imaginary state" (cf. [5] ). This is the meaning of the informal (H). 
:
where the meaning of "moving state" is not clear yet. 
if the commutativity condition holds (i.e., if the simultaneous observable exists) for
. Using (6) iteratively, we can finally obtain the observable  Ot is, by using the Kolmogorov extension theorem in probability theory [9] , proved in the -algebraic formulation (cf. [4, 5] and Appendix later). We think that this fact is evidence that the interpretation (F 2 ) is hidden behind the utility of the Kolmogorov extension theorem. Recall the following well-known statement that always appears in the beginning of probability theory:
be a probability space. Then, the probability that an event occurs is given by ,      which, as well as Rule 1, is a statement without reality. We consider that the Kolmogorov extension theorem is regarded as one of the finest answers to the problem: How should the statement (K) be used? That is, in mathematical probability theory, the answer is presented as the form of a basic theorem (i.e., the Kolmogorov extension theorem). On the other hand, in measurement theory, the problem (D) is answered by the interpretation (F). 
And continuously, we take a mea-
Here, the probability that a measured value belongs to is, by Rule 1, given by 
are not needed. Also, if the commutativity condition is ignored in the argument of the wavefunction collapse, it is doubtful. Example 5 [Bell's inequality] According to [11] , we shall study the following steps [1] [2] [3] in measurement theory.
[ 
P X  
This will be answered in the following step [2] . [ Step : 2] . In what follows, we shall investigate the (L) in two cases (i.e., quantum case
. and classical case ).
Further consider the quantum system composed of two particles formulated in Put   
This clearly satisfies the (L) since we easily calculate that, for each   
Thus we get a measurement
which clearly satisfies the (L). 11  11  12  12  21  21  22  22  1  2  1  2  1  2  1  2   2   , =1,2   =  ,  ,  , 
Therefore, we can conclude that (M) Bell's inequality (i.e., a certain inequality such as "the left-hand side of (8)" , (cf. [10, 11] )) is broken in classical systems as well as in quantum systems. is not necessarily indispensable for the (8) . Although the above discussion in the steps [1] [2] [3] is easy and similar to that of [11] , it should be noted that we can not assert the (M) if we do not have measurement theory (particularly, classical measurement theory ) with the interpretation (F).
Conclusions
Since we advanced from quantum mechanics (i.e., the mathematical formulation of Heisenberg's uncertainty principle; [12] ) to classical measurement theory, at first we had no way except relying on so-called Copenhagen interpretation in our investigations. That is, we investigated classical measurement theory [2] [3] [4] [5] [6] without the clear answer to the problem: (N) What is the Copenhagen interpretation? What is "interpretation"? Or, how should Rules 1 and 2 be used? However, in this paper we assert that we can master measurement theory thanks to man's linguistic competence if we know the interpretation (F), which may be characterized as the essence extracted from various ideas in so-called Copenhagen interpretation.
Although N. Bohr said, in the Bohr-Einstein debates [13, 14] , that the interpretation of a physical theory has to rely on an experimental practice, we consider that the reality should be abandoned if we hope that measurement theory includes classical measurements. In this sense, we agree with A. Einstein, who never accepted the Copenhagen interpretation as physics. That is, in spite of Bohr's realistic view, we propose the following linguistic view: (O) In the beginning was the language called measurement theory (with the interpretation (F)). And, for example, quantum mechanics can be fortunately described in this language. And moreover, almost all scientists have already mastered this language partially and informally since statistics (at least, its basic part) is characterized as one of aspects of measurement theory (cf. [2] [3] [4] [5] [6] ). If it is so, measurement theory may be a miraculous language, which is common in almost all fields of science. We want to consider that this miracle was originally discovered by J. von Neumann in his famous book [1] . That is because we think that measurement theory (with the interpretation (F)) is the necessary consequence of his Hilbert space formulation.
Although we believe that the interpretation (F) is the unique answer to the problem (D), this should be of course examined seriously. Thus, we hope that our proposal (F), which is the common interpretation of classical and quantum systems, will be discussed from various viewpoints.
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Appendix: W * -algebraic formulation
The C * -algebraic formulation (mentioned in this paper) is fundamental and essential in measurement theory. However, as mentioned in Remarks 1 and 3, the W * -algebraic formulation (cf. [5] ) is, from the mathematical point of view, more handy than the C * -algebraic formulation (just like the Lebesgue integral is more handy than the Riemann integral). Thus we think that each of two formulations has its merits and demerits. In what follows, according to [5] , in which there is a part that should be corrected, we shall add the W * -algebraic formulation.
Consider the pair  be the pre-dual Banach space, whose existence is assured (cf. [7] ).
For example, we see (cf. [7] ) that, when 
"the space of all signed measures on * =   ",
where  is some measure on (cf. [7] ).  For instance, in the above 2) we must clarify the meaning of the "value" of 
